In this work, we propose a mathematical framework for a new microscopic electrical impedance tomography (micro-EIT) system which aims to visualize admittivity distributions within a hexahedral container, where we place small biological samples with a background solution. We inject a projection current by placing a pair of wide driving electrodes covering the entire surface of two facing sides (left and right) of the container. We measure the resulting boundary potential using sensing many electrodes that are placed on the remaining three sides excluding the top surface. The inverse problem is to reconstruct the admittivity distributions inside the container from the boundary voltage measurements. We proposed a reconstruction method using linearization technique. Reconstructed image quality and errors are shown by numerical simulations.
INTRODUCTION
Electrical impedance tomography (EIT) has been suggested for medical and industrial applications (Holder E ed).The basic aim of Electrical Impedance Tomography is to image the distribution of material in some region(human body) from measurement of the surface potential. Recent development in bio-technology requires a new instrument to monitor status of cells during cell culture. There have been attempts to visualize a conductivity distribution inside a cell incubator during cell culture(P. Linderholm , T.York) . Noting that cell membranes are strong barriers to low frequency electrical current. mfEIT can detect cell destruction due to impaired membranes. P. Linderholm et al(2004) used an array of rectangular microelectrodes with 20 to 500 µm widths to measure conductivity values of three hydrogel layers with 12 µm thickness each. T. York et al(2004) designed the miniature electrical tomography sensors, which can be integrated on a silicon wafer, by creating a hole through the silicon wafer by etching and fabricating thick electrodes located around the hole using electroplating.
METHODS

System design and problem definition
The proposed micro-EIT system is based on the sample holder design shown in figure 1. It is equipped with two rectangular electrodes ε P and ε N covering the entire areas of the back and front facets, respectively. On the left, bottom and right facets , we installed arrays of small 
where n is the unit outward normal vector to the boundary.
Image reconstruction algorithm
Let ϕ j , j = 1, · · · , E, be the solution of the following boundary value problem
where r j is the center of the j-th sensing electrode. We assume that σ = σ 0 + δσ and let u 0 be the solution of
Letφ j be the solution of 
